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PECTORALIS MUSCLE

ANATOMICAL
CONSIDERATIONS

Surface Markings
The pectoralis muscle parallels the clavicle superiorly
and the sternum, medially. The lateral border is palpable
as the anterior axillary fold which extends from the lower
margin of the deltoid muscle to slightly below the nipple.
The inferior border of the muscle partially covers the
fifth rib and the superior extent of the rectus abdominis
and serratus anterior fascia attachments to the chest wall.

Origin and Insertion

The muscle originates over a broad front which encom-
passes the sternum, the clavicle, and the first five ribs.
Inferiorly, the origin of the pectoralis major muscle ex-
tends approximately five centimeters beyond the limits
of the pectoralis minor muscle. The pectoralis major
muscle can be considered to have a secondary clavicular
“‘head’” which originates from the upper three ribs and
the full length of the clavicle. The muscle inserts into
the intertubercular groove of the humerus just lateral to
the insertion of the latissimus dorsi muscle. If the other
eighteen shoulder girdle muscles are still intact, the
functional loss of the pectoralis muscle is seldom
detectable.

Adjacent Muscles
The bulk of the pectoralis major muscle overlies the
anterior aspects of the first five intercostal muscles and
completely covers the pectoralis minor muscle. Inferi-
orly and laterally, the pectoralis muscle abuts upon the
multipennate origin of the serratus anterior muscle and
the upper margin of the rectus abdominis muscle.

Vascular Pattern

The pectoralis major muscle is a classic example of a
broad, flat muscle with an abundant intramuscular ar-
borization between the two separate vascular systems.
The primary blood supply is from the thoracoacromial
vessels, and the secondary vascular supply is from the
numerous deep perforating branches of the internal
mammary artery which lie adjacent to the sternum. These
parasternal perforating vessels finally perforate the skin
to form the vascular basis for the medial deltopectoral
flap.

The thoracoacromial artery is a short branch from
the second part of the axillary artery. This artery passes
on the medial border of the pectoralis minor muscle and
pierces the clavipectoral fascia to divide into four arterial
branches: pectoral, acromial, clavicular, and deltoid.
The pectoral branch is the largest of these vessels and

enters both the pectoralis major and minor muscles at
the level of the mid-clavicle. It is this branch which
supplies the standard pectoralis major ‘‘island’’ flap.
The pectoral branch is easily seen on the undersurface
of the pectoralis major muscle above the level of the
third rib, but it 1s not well identified in the distal half
of the muscle. The intramuscular course of this vessel
parallels the fibers of the muscle, after splitting in the
mid-portion of the muscle. This vessel is a significant
contributor to the blood supply of the breast. It also has
extensive anastomoses with the perforating branches of
the internal mammary artery and the lateral thoracic
artery. The acromial branch runs laterally over the cor-
acoid process in its course to the deltoid muscle, where
it anastomoses with the branches of the suprascapular
artery. The deltoid branch arises near the acromial branch.
Terminally, it parallels the cephalic vein in the interval
between the pectoralis major and the deltoid muscles.
The clavicular branch runs medially in the clavicular
portion of the pectoralis major and provides branches to
the sternoclavicular joint and the subclavius muscle.

Inraising an “‘island’’ pectoralis major or pectoralis
minor muscle flap, only the pectoral branch is normally
preserved. The acromial branch can be quite large and
may require ligation, but it should not be confused with
the dominant blood supply. Because of the extensive
intramuscular collateralization, one can also use only
the acromial branch to supply a pectoralis muscle “‘is-
land”’ flap when it is necessary to do so for a lateral
defect.

Motor Nerve

The upper half of the pectoralis major muscle is inner-
vated by the lateral pectoral nerve, and the lower or
lateral half of the muscle is innervated by the medial
pectoral nerve. This nerve is designated as medial or
lateral because of its exit point from the brachial plexus
rather than because of its relationship to the coracoid
process or the pectoralis minor muscle.

Sensory Nerve
Intercostal nerves.

USES

The pectoralis major muscle offers a wide variety of
surface applications in the area of the sternum, the an-
terior chest, and the shoulder. Because of the large num-
ber of median sternotomies performed for coronary ar-
tery bypass procedures, one of the most common uses
is for chronic sternotomy infections. When a chest wall
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or sternal reconstruction requires stabilization with either
autogeneous bone or an artificial mesh. the pectoralis
major muscle provides an excellent source for both cov-
erage and revascularization. For intrathoracic purposes
the pectoralis major muscle will reach virtually any site
within the upper chest and mediastinum. In unusual
circumstances of irradiation or chronic infection, the
pectoralis muscle can be transposed to the neck, shoul-
der, arm, and axilla. It is also a secondary source of
functional muscle replacement for the biceps and triceps
muscle of the arm.

REGIONAL FLAP
COMPARISONS

Basically, the pectoralis major muscle is the mirror im-
age of its counterpart on the back — the latissimus dorsi
muscle. Both muscles are used essentially for the same
types of problems in different locations. When the pec-
toralis major and latissimus muscles are not available,
the serratus muscle is equally as useful, particularly for
intrathoracic defects. The latissimus dorsi muscle is used
more often than the pectoralis major muscle for the
restoration of elbow flexion because of its relative strength
and lesser donor site deformity.

DISADVANTAGES

The disadvantage of using the pectoralis major muscle
is primarily cosmetic in nature, particularly in men. The
prominent visibility of the ribs cannot be camouflaged,
but an attempt should be made to preserve the contour
of the anterior axillary fold. This is done by leaving the
lateral margin of the pectoralis muscle as a static band
between the chest wall and the humerus. Although the
pectoralis major muscle would seem to be a functionally
important muscle, it is not.

ADVANTAGES

The advantages of the pectoralis major muscle flap are
readily apparent. The vertical length of the muscle meas-
ures at least twenty centimeters so that the expected
muscle coverage can be estimated by measuring twenty
centimeters from its axis of rotation at the midclavicle.
The expected arc of rotation easily encompasses the
neck, the upper two-thirds of the sternal area, and the
upper anterior chest as well as the shoulder and the
axilla. The muscle can also be passed directly into the
chest and the mediastinum. The pectoralis major muscle
is particularly helpful in avascular situations caused by
irradiation or infection. The two pectoralis muscles am-
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ply provide complete muscle coverage of the infected
sternotomy wound. This complete muscle coverage is
absolutely necessary to eradicate the residual infection
whether the sternum is partially or totally excised. The
pectoralis major muscle will also provide good revas-
cularization for rib grafts or artificial mesh grafts which
are used to replace the sternum or the chest wall.

COMPLICATIONS, PITFALLS,
AND DONOR SITE

Because numerous vessels are encountered during the
flap elevation, the procedure should be done under direct
vision to prevent an unrecognized hematoma. For the
same reason the large area of dissection should always
be adequately decompressed with suction drains. When
the humeral insertion is divided, bleeding can be ex-
pected from the acromial branch of the thoracoacromial
axis. Care must also be taken to protect the axillary and
cephalic veins which pass along side the pectoralis major
muscular insertion.

The pectoralis fascia should be meticulously pre-
served in the flap elevation because this provides a dense
fascial layer which will hold sutures. If this is not done,
one may be left with a frayed and ragged muscle and
need to use large suture bites which can devascularize
the muscle. The donor site does result in a significant
contour deformity, but this obvious disadvantage is mit-
igated by the reconstructive benefits obtained from the
use of this versatile muscle flap.
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1

Surface markings of the pectoralis major
muscles.
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Full view of the pectoralis major muscles.
Note the relationships of the deltoid mus-
cle superiorly and the rectus abdominis
and serratus anterior muscles inferiorly.
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.}

Completely elevated left pectoralis major
muscle. The thoraccacromial vessels are
seen on the undersurface of the muscle.
The muscular insertion has been divided.
A three centimeter **strip’” of the pector-
alis muscle has been left in place laterally
in order to maintain some of the contour
of the anterior axillary fold.

101



PECTORALIS MUSCLE

The left pectoralis muscle is advanced
over the lower sternum after dividing the
muscular insertion. The right muscle is
rotated onto the upper chest wall after re-
leasing its insertion. Note that a static
band of the right pectoralis muscle has

been left to simulate the anterior axillary
fold.
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5
Crossing pectoralis muscles with the right
muscle passed behind the left muscle.
Both muscular insertions have been

divided.
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6

Chondrosarcoma of the manubrium in a
young patient. The resection included the
upper two-thirds of the sternum and the
adjacent ribs. (Case of P.G. Amold)

7

The large structural defect has been re-
constituted with rib grafts. A right pector-
alis major muscle flap is elevated to cover
the rib grafts.
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PECTORALIS MUSCLE

Anterior view at three years. Note the
“‘weakened’’ right anterior axillary fold.
The patient has survived for eight years.
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9

Seventy-five-year-old male with an in-
fected median sternotomy following a
coronary artery bypass. The open wound
was treated with frequent dressing
changes and showers until there was no
further drainage. (Case of P.G. Arnold)

10

Elevation of the pectoralis major muscles
at the time of the initial operative
debridement.
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PECTORALIS MUSCLE

Sternal defec!
f

miaz .
The humeral insertion of the left (non-
dominant) pectoralis muscle was divided.

Crosssection view-defect

repair = i ) : 5 ?

This facilitated the movement of the left

pectoralis muscle nto a mediastinal posi-

tion (see illustration) to fill in the sternal
defect.

107



13

PECTORALIS MUSCLE

The right pectoralis muscle was brought
completely over the sternal defect and ap-
proximated to the opposite muscle. Both
muscular insertions were eventually di-
vided in this case, but it is not always
necessary to divide the insertion of the
second muscle.

14

Appearance one year following closure.
The skin was directly approximated with-
out buried sutures. The contour deformity
of the anterior axillary folds is a small
price to pay for such a complex wound
closure,
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15

Forty-one-vear-old man with a recurrent
tibrosarcoma of the sternal area. The ab-
dominal scarring is unrelated to the pre-
vious sarcoma resection. (Case of P.G,
Arnold)

16

The wmor resection included the lower
two-thirds of the sternum along with the
adjacent costal cartilages and
pericardium.
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17, 18

Prolene® mesh has been used to stabilize
the sternal defect. Both pectoralis major
muscles are elevated to cover the artificial

mesh.
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19

Healed wound at six months. The loss of
the pectoralis major muscles does not
contribute to a significant contour de-
formity in this patient.
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20

Thirty-five-year-old female following me-  done and the wound never healed. She
diastinal irradiation for Hodgkin’s disease  presents with a persistent osteornyelitis
fifteen years earlier. Two years prior to and suppurative mediastinitis with con-
this photograph a pericardiectomy was stant drainage. (Case of P.G. Arnold)

21

The sternum was completely resected at
the initial debridement. The suppurative
infection diffusely involved the media-
stinal structures. The epicardium is ex-
posed and dessicating in spite of constant
moist dressings.
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22
The omentum was moebilized to cover the
exposed heart.

3

E2c.T

23

Moist gauze dressing changes were con-
tinued for a week following the omental
transposition to control the mediastinal
sepsis.
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24

Both pectoralis major muscles were trans-
posed over the omentum to complete the
sternal coverage.

25

A midline skin closure was achieved. The
wound has remained healed for five
years.
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The entire shoulder girdle is affected by
the irradiation damage.

26

Fifty-seven-year-old male with suppura-
tive osteoradionecrosis of the shoulder.
The neck was irradiated thirty years ear-
lier for Hodgkin’s disease. (Case of J.B.
McCraw and R. Neff)
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28

Resection of the humeral head and the Healed skin graft on the pectoralis major
glenoid fossa. The intense irradiation fi- muscle. The osteomyelitis was obliterated
brosis made elevation of the pectoralis and shoulder motion was slightly im-
muscle flap difficult. proved. Note the donor site deformity in

a thin male.
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30

Twenty-four-year-old male who lost his
left arm, scapula, and latissimus muscle
in a high voltage injury. The skin-grafted
clavicle was painful. (Case of J.B.
McCraw)

31
A silicone gel breast prosthesis is used to  the implant which is seen below the
correct the contour deformity. The ele- clavicle.

vated pectoralis major muscle will cover
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3

Lateral view of the shoulder demonstrat-

ing the pectoralis muscle covering the sil-
icone implant. The pectoralis muscle was
skin grafted.

i3

Healed muscle flap and skin graft at six
months. The improved soft tissue cover
relieved the bone pain and improved his
ability to wear normal clothes. As ex-

pected, the implant developed a capsule.
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